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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a completely new 
imaging lens device, equipped with a zoom lens system, which 
is small-sized and has high power and high picture quality. 
SOLUTION: An imaging lens system (TL) is a zoom lens. A 
1st optical axis (AX1) is bent by 90° by a 1st reflecting 
member (REF1). On a 2nd optical axis (AX2) bent by the 1st 
reflecting member (REF1), a 1st moving lens group (MVL1) 
and an aperture stop (SP) are arranged. The 2nd optical axis 
(AX2) is bent by 90° by a 2nd reflecting member (REF2) in a 
plane perpendicular to the 1st optical axis. On a 3rd optical 
axis (AX3) bent by the 2nd reflecting member (REF2), a 2nd 
moving lens gruop (MVL2) is arranged. When the imaging 
lens system zooms, the positions of the 1st reflecting member 
(REF1), aperture stop (SP), and 2nd reflecting member 
(REF2) are fixed and while the 1st moving lens group moves 
on the 2nd optical axis, the 2nd moving lens group moves on 
the 3rd optical axis. 
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(Gr 1) tJiy|3 yyXi (Gr3) © fifc it tt H J£ . |2VyXg (Gr2) # j£ 

ft m [w] T-<D^ai'9fc^ic^®{aiic^ei-5j;5t-i2o^i|iftj:^^ii)L, i4»y 

is *m (Gr4) |4 , #3©ftttJt«rttfc«|;:fiP*iL;/fc|ft, ftIffll:U?-yf5 0 
[ 0 0 3 0 ] 

1IBOR9IOJ: 5 I:, w J| J£ cd Jf2 fi (c: *5 <^ T . I 2 w ft # ( A X 2 ) i^|2 w 

VXP (Gr2) riS^t&L, ffl 3 CD ft «l ( A X 3 ) 1^14 yyXi (Gr4) tfS ») i" 
£ f& # *t fc> *x 3 . #^l!iPtf 3 Jlft3fti&-hi-Ee£*iT:to9, «- & K) « « # ®. 

at l t * fig -e * s fc «> % iff b§ -e /h s ft ft m m fife a* w te t * 5 . 

[ 0 0 3 1 ] 

* fc , SlOKItStti^^*(|:*iiAltt5il yyXg (Gr 1) J4{4«@^T', I 50 



t(8) JP ^^4-1 70707 A 2004.6.1-7 

2cD}tttii:£#t!>L, |4^XiHGr4) & % 3 <D % tt 

[ 0 0 3 2 ] 

tStifc^(S$©X-AuyX^5:Sg t 5:HSf^„ ft *> , WTfctftBJI-sflii*© 
& # £ ^ ti, ^ *v * & ic St fc * It N ^^^^^-rs^ffl^^^a^-t-^rifipllg-efes^s 
, m.%t<D3z&zmtz-t3fti^ }fc¥tt#B, /hIHt^©«,6a> & i 9 M * b^ r fc ft ^ 5 £ t 
t>ftv^„ 
[ 0 0 3 3 ] 

KTO*#i (1) ^i£f5r^*si^LV^ 0 
0.3<D2/fw<3 (!) 
fc fc b , 

D2 : m 9 t $s 2 si%ii%pt <d rmm t <omm. 

(1) ft, i^2SMffii©ffi«^SSt5^#-?fc5c (1) ©_t|B 

, 'J N ?S ft; fc v "> 5 US 0 S b < 4t>, fctfSC (1) ©TK#l£TlHlSfc£g9fcSg2SiW®fc 

[ 0 0 3 4 ] 

* # 5£ ( 1 ) ft » $ fd 

0.8<D2/fw<2.5 (1)' 

ifct,K « »9i»2R4tiifi©Ta!*#*«*iS*i,, «fc 9 S ft ft Xfit a* *T IB fc ft 

[ 0 0 3 5 ] 

*fc, ^TO. (2) *9»JEt5i iisa* LV^. 

2<|fal/f w |<8 ( 2 ) 
fc fc b , 

f a i ■■ & i K&m z v ®ft.m<Dm<Diik&ve.m. 

f w : J£ftJ*-?0»*AEfB, 

(2) ttjR i a 9 *ft«o»oi^Ei*a)&t5*#-ejb5. (2 

) ©TRfc£T@*fc£ifi»ffi±D*#{W©»©fcj6E« ( M tt ) a* /h 3 < ft 0 M * 
5 * , SftiDlJSE«rfci£«fl|-e<oAwSftJRSas*L<ft9, &#ft3t^tefB£?t{fc-r.5 

r. t a* a & {d * s o aeic^^^: (2) <o_kis«r«*.5fc, m 1 Ram £ V *B#.m<nm<D*k 

&mm 4!*S<4!lt?5. I 1 S o u > i ?c 

a ft Sr A * % = >- x * h ft £ v^ 0 M "C ft 0 * b < ft . 
[ 0 0 3 6 ] 

* # * ( 2 ) ft „ $ e> fc , 

4<|fal/fw|<6.5 (2)' 

■pft5:t^J:!)»4L<, ^^tS^it, ± 9 A # 4 * *tt IB = ^ ^< ^ h Yfc © R Si 

as w IB fc ft 5 o 

[ 0 0 3 7 ] 

*-#*3¥fcbTftl^Xft&as^ft<W^X£|©/jN£v>Sg4UVXi¥ ( G r 4 ) a* jf? £ 

b V^o 

[ 0 0 3 8 ] 

* , * MM <DMM (D «fc 5 , 2 ^ V X ( G r 2 ) ^f-^^S^IHg-f-^rfcaSM^ 
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r 2) l:#fI^SEit5r ti 



L < , m 2 U> X»=f TG r 2) (C^^SSriEfi-r^rtlC J^T x {|>®r§[&ltXM£&$f 
IcIIEtS I t*Sf|5„ * , # H ig CD f fi <£> <£ 5 (C , » 4 V X 3¥ (Gr4) f ^ 
«I5rEfit5it^iiL<, 14 l/y/^f (Gr4) lc^«ffiS:Egt5 i i: (c J; 

o r „ &mmm&m*&m&m & z & & * ftumz & &KffiiE-r z> z t & % z>o s & k 

, $5 UVXi (Gr5) tl.*«I*EIt5wt^MiL<, fg 5 ^ V X P * (Gr 

t 5 o 
[ 0 0 3 9 ] 

fc*s, ^i~^4<D|lifeo^ffi^^figLTv>-5#uvxpfi N A^^^^a^fi-i'JiirRi 

[ 0 0 4 0 ] 

a* 3 m m -e fe ^ „ 20 

[ 0 0 4 1 ] 

[ n i£ #j ] 

6tT, *^5e^IlLfc«tw^X8f |cffi^f,ii5X-A i/yX^(D«^?^ % 
hy^'/HVf-^ififlfT, I^**«Jlclif5. *i , « T 5 H i£ #| 1 ~ 

«Sr«i-u^X«fifeH (0 2 -0 5) 11, M^-f-2>^JS^!ll~4<ow>'X#fig^^ti,^tv 

[ 0 0 4 2 ] 

MM <D =i 1/ X h 9 ? ~> a > — ^ IC *3 t , r i (i = l, 2, 3, . . . ) \-$%oW 
ii>?)fittif di ( i = 1 , 2, 3, . . . ) \-i.®ftmfr 30 

Ti#@c73tt_h®PflPiSSr^LT*ii9, Ni ( i = 1 , 2, 3, . . . ) , vi ( i = 1 , 
2, 3, . . . ) li«jft«^f)|S:x.T i tl©)tfli«dii:»t5aif$ (Nd) , 
7y<S (vd) <Sr-£*L-e*t^L-C^5„ zi^xYvlr^-a^f-ftp, 
^fc*3^raEfbi"5 WJiBWSIIi. (fiftj&EIBJI) [W] ~5 KA- ( f P«l *6 Eg 

mi ^ * ) [m] -mis (s^^sggtss) [t] -e©i>ra££*ra«-?*>3 0 Eg gt ^ 

IB [W] , [M] , [T] Z±%k<DM&mm (f) ATfF-riss*— (FNO) *• 

flf T ^ L , * fc , ^#^*tJtSffiSr^l^^-f- 0 £ it , ififiS»!l$l*«)7*~*'>^^»c43 
It5l4 l/VXi (Gr4) <D & M fi (7* — *^9 f — ^) J$2!:it. Hffi^ij 1 ~ 3 

icasv>T te&mwt&&.m<nWimmm ( % «s ~ & ) d = o. 3 7 m -c- & •? , « 4 « a 

!§i D = 0. 6 7mffc5„ 40 

[ 0 0 4 3 ] 

If ft^ttotKToS (AS) -eSl^tv5t<oit5 0 ##J$ffi W#«Et j - * £ m 

X (H) = ( C • H 2 ) / { 1 + V ( 1 - t • C 2 • H 2 ) } + ( A 4 • H 4 + A 6 • H 
6 +A8-H 8 +A10-H 10 ) (AS) 

L , S (AS) qi , 
X (H) : ft$H(OeifW)t|ji*^|©gei (ffiH^S*) , 
H : )tttl:*tLtSE^*[»)Wi|$, 

C : i&ttiHi*, 50 
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A i : i j«fc<o &*9tf & % 

X' h 5 . 
[ 0 0 4 4 ] 

h e ~ a i 3 temmm i ~mmm 4 iz^-ti^tittfe-t ztiimm^h v y m e ~ a 9 amm 
w 1 ~Mmm4 ic*fr?h,ttfci-zmmj&Wi&yiMV(oi\zmm, mi 0 ~ m 1 3 ammm 
i~mmm4\z*ti?frttfci-zft&Mmytmx-<Di8.m®x'hz> 0 m m m 1 ~ 3 \z « ^ x 
^^^mm^m^mmmm (%,^~^^) D = o. 3 7 m •<? *> 0 , mmm 4 lift&mmvi 

MonB&M (%) D=0. 6 7 m "C $> 5 , B6-81 3t, [W] fi^^«, 

cm] « * k/u, [ T ] ttaasas^ssft 5HfjRis ( £ a» & « k , mirs^, 

^*J!K^T'feS„ Y ' : **{£il5) Sr^LTV>5 c ^®lRMB|cj5V»t , H i§ft (d) lid 

mizM-tz tamum. -&&m ( g ) « g ^id^-r 5«®hxm, ( c ) & c *uz 

tt-t zmmw-M. mm (so i*ie&3h$ l -c ^ s 0 ^Mummias^x , mm (d 
m) »p«y9*^*^^iii-c<odi»t#i-5*jft[jRjSft«UT*J!), mm ( d s i « 9 

[ 0 0 4 5 ] 
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«HJSM l » 

f =5. 00-15. 00—24. 00, FN0=3. 40—3. 25-3. 26 

mm*m m±mmm mmm vrv^m 

rl= 118. 726 

dl= 0.850 Nl= 1.84666 ?1= 23.82 

r2= 15. 576 

d2= 2. 058 io 

r3= oo 

d3= 11.500 N2= 1.84666 y2= 23.78 

r4= oo 

d4= 0.100 

r5= 33.443 

d5= 3.000 N3= 1.62041 ?3=60.29 
r6= -27. 845 20 

d6= 0.100 

r7= 19. 290 

d7= 2.500 N4= 1.63854 ?4= 55.62 

r8= 569. 934 

d8= 0.740-10.098—12.849 

r9*= -72.357 

d9= 0.800 N5= 1.52200 v5= 52.20 so 

rl0*= 6. 402 

dl0= 2.055 

rll= -5.258 > 

dll= 0.750 N6= 1.75450 t6= 51.57 

rl2= 29. 887 

dl2= 1.710 N7= 1.84666 t7= 23.82 
rl3= -13.462 40 

dl3= 13. 079—3. 722—0. 970 



(12) 

rl4= oo (SP) ^ 
dl4= 0.430 

rl5= 15. 966 

dl5= 1.500 N8= 1.80610 v8= 40.72 

rl6= -172. 905 

dl6= 6.573 

rl7= 12.407 

dl7= 2.904 N9= 1.48749 v9= 70.44 

rl8= -8.734 

dl8= 0.850 N10=l. 84666 vl0=23.82 

rl9= -60.848 

dl9= 5.906—2.050—3.216 

r20*= 7. 586 

d20= 0.950 Nll=l. 84506 vll=23.66 

r21= 5.428 

d21= 1.000 

r22= 6.987 

d22= 2.600 N12=l. 53172 vl2=48.84 

r23= -39.112 

d23= 3.525—7.381—6.215 

r24*= -24.125 

d24= 1.500 N13= 1.52510 ?13=56.38 

r25*= -49.443 

d25= 0.629 

r26= oo 

d26= 1.300 N14= 1.51680 714= 64.20 

r27= oo 

d27= 0.600 

r28= oo 
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d28= 0^00 N14= 1.51680 V14= 64.20 ^* 



r29= oo 

[B9l(r9)^ff^] 
a= 1.00000 
A4= 0. 13728318 X10 -2 
A6=-0. 13493699 X10" 4 

A8= 0. 47509623 X10 -6 io 
[fgl Offi(rl0)CO#^®x-^] 

e= 1.00000 

A4= 0.11265340X10" 2 

A6= 0. 15685648 X10" 4 

A8= 0. 40463823 X10" 5 
HB2 Offi(r20)©#^®X"^] 

£= 1.00000 20 

A4= 0. 48807721 X10" 4 

A6= 0. 14566395 X10" 5 

A8= 0. 20689300 X10" 6 
W2 4ffi(r24)ro#^®x-^] 

6= 1.00000 

A4=-0. 96805708 X10" 3 

A6= 0. 17138459 X10" 3 30 
A8=-0. 13824254X10" 4 
DR2 5ffi(r25)<B##ffix-^] 
c= 1.00000 
A4=-0. 59943279 X10" 3 
A6= 0.18792404X10" 3 
A8=-0. 16040459 X10" 4 

40 

[ 0 0 4 6 ] 



2^^- 
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«HHM2» ^ 

f =5. 00~15. 00~24. 00, FN0=3. 40~3. 24~3. 24 
rl= 133. 325 

dl= 0.850 Nl= 1.84666 71=23.82 

r2= 15. 888 

d2= 2.025 

r3= oo 

d3= 11.600 N2= 1.84666 t2= 23.82 

r4= oo 

d4= 0.100 

r5= 35. 391 

d5= 3.035 N3= 1.63854 t3= 55.62 

r6= -26. 543 

d6= 0.100 

r7= 16. 974 

d7= 2.515 N4= 1.58913 74= 61.11 

r8= 151. 530 

d8= 0.740~10. 019—12. 717 

r9*= -38.770 

d9= 0.800 N5= 1.52200 75= 52.20 
rl0*= 6. 550 

dl0= 2.062 

rll= -4.749 

dll= 0.750 N6= 1.75450 76= 51.57 

rl2= 73. 988 

dl2= 1.710 N7= 1.84666 77= 23.82 
rl3= -11.055 40 
dl3= 12. 947~3. 669~0. 970 



10 



20 



30 
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rl4= oo (SP) 

dl4= 0.430 

rl5= 16. 559 

dl5= 1.509 N8= 1.78831 v8= 47.32 

rl6= -74.508 

dl6= 6.564 

rl7= 12.712 10 
dl7= 2.956 N9= 1.48749 v9= 70.44 

rl8= -8. 644 

dl8= 0.850 N10=l. 84666 vl0=23.82 

rl9= -45.947 

dl9= 7.220—2.057-3.601 

r20*= 7. 626 

d20= 0.950 Nll=l. 84506 vll=23.66 20 

r21= 5.238 

d21= 1.000 

r22= 6.734 

d22= 2.366 N12=l. 58267 vl2=46.43 

r23= 185.136 

d23= 2.047-7.210-5.665 
r24*= -23.000 30 
d24= 2.000 N13= 1.52510 ?13=56.38 

r25*= -16. 473 

d25= 0.450 

r26= 00 

d26= 1.300 N14= 1.51680 V14= 64.20 

r27= 00 

d27= 0.600 40 

r28= 00 



(16) JP 2A04- 

7^^4= 1.51680 714=64.20 
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d28= 0.7( 
r29= oo 

£= 1.00000 
A4= 0. 18640680 X10" 2 
A6=-0. 41315515X10-4 
A8= 0. 15957856 X10" 5 

10 

If&l OM(rl0)(D#^ffix~^] 
e= 1.00000 
A4= 0.15462609X10 -2 
A6=-0. 10995458 X10 -4 
A8= 0.54077447X10-5 

[»2 OM(r2O)0^ffix-^] 
£= 1.00000 20 
A4= 0. 91946129 X10 -4 
A6= 0.23183290X10- 5 
A8= 0.23697079X10-6 

2 4S(r24)0#^ffix-^] 
£= 1.00000 
A4=-0. 84583166X10-3 

A6= 0. 75642550 X10 -4 30 
A8=-0. 76037481 X10" 5 
[JB2 5M(r25)C0#^ffix-^] 
£= 1.00000 
A4=-0. 30595350 X10" 3 
A6= 0. 55919456 X10 -4 
A8=-0. 67864381 X10" 5 



[ 0 0 4 7 ] 



40 
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10 



«HHM3» 

f =5. 00-15. 00-24. 00, FN0=3. 40~3. 35~3. 35 

mm*®] [WLtmrni mmm iyy«m 

rl= 88.454 

dl= 0.850 Nl= 1.84666 vl= 23.82 

r2= 14.917 

d2= 2.188 
r3= oo 

d3= 11.600 N2= 1.84666 y2= 23.78 

r4= oo 

d4= 0.100 

r5= 32. 241 

d5= 3.208 N3= 1.62280 v3= 56.88 
r6= -25. 250 20 
d6= 0.100 

r7= 18. 784 

d7= 2.400 N4= 1.58913 v4= 61.11 

r8= 164. 159 

d8= 0.740~10.218~13.125 

r9*= -28.564 

d9= 0.800 N5= 1.5220 t5= 52.20 30 

rl0*= 7. 627 

dl0= 2. 166 

rll= -4.799 

dll= 0.750 N6= 1.75450 v6= 51.57 

rl2= -335.530 

dl2= 1.710 N7= 1.84666 ?7= 23.82 

rl3= -10.446 

dl3= 13. 355~3. 877~0. 970 



40 



2^0^- 
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rl4= oo (SP) 

dl4= 0.430 

rl5= 14.447 

dl5= 1.520 N8= 1.83400 v8= 37.34 

rl6= 756.167 

dl6= 6.581 

rl7= 11. 270 

dl7= 2.841 N9= 1.48749 v9= 70.44 

rl8= -9. 120 

dl8= 0.850 N10=l. 84666 vl0=23.82 

rl9= 55.732 

dl9= 5.119~2.050~3.574 

r20*= 8. 963 

d20= 0.950 Nll=l. 84506 vll=23.66 

r21= 6.451 

d21= 0.943 

r22= 8.132 

d22= 3.188 N12=l. 54072 vl2=47.20 

r23= -16.953 

d23= 4.994—8. 062^6.539 

r24= oo 

d26= 1.300 N14= 1.51680 V14= 64.20 

r25= oo 

d27= 0.600 

r26= oo 

d28= 0.700 N14= 1.51680 V14= 64.20 

r27= oo 

[ft 9 ®(r9)<Z>#J£ffi^-^] 
e= 1.00000 



10 



20 



30 



40 



A4= 0. 20471287 X10 _ ~ 
A6=-0. 52314206 X10" 4 
A8= 0. 18678759 X10 -5 
mi 0M(rl0)O#^ffix-^3 
e= 1.00000 
A4= 0.16370282X10" 2 
A6M). 77909254 X10 -5 
A8= 0. 32476408 X10" 5 
[12 Offi(r2O)0#3$ffix-*] 
e= 1.00000 
A4=-0. 10543001 X10 -3 
A6= 0. 28497046 X10 -5 
A8=-0. 17276234 X10 -8 

[ 0 0 4 8 ] 
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10 



20 



(20) JP 2J)£4-1 70707 A 2004.6.17 

f =5. 00-15. 01-24. 00, FN0=3. 40—3. 23-3. 22 

cows m±mmm immm vry^mi 

rl= 49.826 

dl= 0.850 Nl= 1.84666 yl= 23.82 

r2= 16. 789 

d2= 2.431 

r3= oo 

d3= 12.200 N2= 1.84666 t2= 23.78 

r4= oo 

d4= 0.100 

r5= 41. 363 

d5= 2.437 N3= 1.69100 73= 54.75 

r6= -51. 928 

d6= 0.100 

r7= 21. 081 

d7= 2.948 N4= 1.51680 74= 64.20 

r8= -68. 150 

d8= 0.740—11.309—14.348 

r9*= -20.505 

d9= 0.800 N5= 1.52200 75= 52.20 so 

rl0*= 7. 013 

dl0= 2. 128 

rll= -5.877 

dll= 0.750 m= 1.75450 76= 51.57 

rl2= 37. 049 

dl2= 2.350 N7= 1.84666 77= 23.82 

rl3= -13.312 

dl3= 15.246—4.677—1.638 



10 



20 



40 
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rl4= oo (SP) 

dl4= 0.450 

rl5= 23. 499 

dl5= 2.102 N8= 1.75690 v8= 29.69 

rl6= -32.127 

dl6= 0.850 

rl7= 24. 860 io 
dl7= 3.250 N9= 1.69100 v9= 54.75 

rl8= -9. 756 

dl8= 0.850 N10=l. 84666 vl0=23.82 

rl9= 78.407 

dl9= 13. 270-8. 215-8. 900 

r20*= 8. 311 

d20= 0.950 Nll=l. 84506 vll=23.66 20 

r21= 5.915 

d21= 0.868 

r22= 7.193 

d22= 2.993 N12=l. 48749 vl2=70.44 

r23= -28.312 

d23= 1.495-6.550-5.865 
r24*= 8.798 30 
d24= 1.540 N13= 1.52510 t13=56.38 

r25*= 8.572 

d25= 1.884 

r26= 00 

d26= 1.300 N14= 1.51680 V14= 64.20 

r27= 00 

d27= 0.600 40 

r28= 00 



s&fr (22) 

d28= 0. 700^14= 1.51680 714=64. 

r29= oo 

£= 1.00000 
A4= 0. 14751216 X10" 2 
A6=-0. 38769554X10-4 
A8= 0. 64244535 X10" 6 

[Mi ow (rio) (Dimm?-?] 

a= 1.00000 
A4= 0.11487033X10-2 
A6=-0. 32301579 X10 -6 
A8= 0. 68660388 X10 -6 

m 2 o m (r2o) (Dumm?—*?] 

e= 1.00000 

A4= 0. 10913755 X10 -4 

A6= 0.34527941X10-5 

A8= 0. 13104048 X10 -7 
[^2 4M(r24)©#^®7 ? -^] 

e= 1.00000 

A4= 0. 90878003 X10 -3 
A6=-0. 14873572 X10" 3 
A8= 0. 14919137 X10" 5 
IW2 5M(r25)CD#^ffix-^] 

a= 1.00000 
A4= 0. 20691458 X10 -2 
A6=-0. 33227828X10-3 
A8= 0. 67156628 X10 -5 



[ 0 0 4 9 ] 
I* 1 ] 



(23) 
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^^^.^ 




KM*Sfc(2) 


D2/fw 


|fa1/fw| 




1.063 


4.251 




1.058 


4.275 




1.073 


4.261 




2.34 


6.053 
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[ 0 0 5 0 J 
[* 2 ] 



20 



Z?*-*Xm : %4is>XM (Gr4) 1 




J§g2S&St:»6fe0!.1~3 D=0.37(m). *SS^4 D = 0.67(m) 




^7^— ±fXPCD^ifig(mm) j 


W 


| M 


t i 


*ffiM5fl1 


0.096 


0.668 


1.692 t 




0.136 


0.84 


2.158 




3 


0.087 


0,7 


1.753 




4 


0.065 


0.446 


1.13 



30 



[ 0 0 5 1 ] 

ft *s % m i - m 4 <d mm <d mm x-n , jBiosi+aistttcEa^yxA*:, m 2 © r » as «■ 

i-Ct J;^^ 0 *fcK»»*rr4K*tiBlw*q6tt/<i7-trj*o-C'bJ:<, SfcRWSlHlJT*^ 

[ 0 0 5 2 ] 
[ 0 0 5 3 ] 

£i IBB Lfc J: 5 ic . 3§ S3 J: *x fi . Ill SrlSLoo, X- A l/VXI»/hift > 
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